2 


Cirrhosis the Liver 


CHARLES S. DAVIDSON 


Aisner, M.D., Chairman 

Charles H. Burnett, M.D. 
chan _Dhsease 
Hugh H. Hussey, M.D. 
Franz J. Ingelfinger, M.D. 
Poivorsity Of 
Modixai 
| OCTE | 


Disease-a-Month Series 


MONTHLY CLINICAL MONOGRAPHS ON CURRENT MEDICAL PROBLEMS 
COPYRIGHT 1957 BY THE YEAR BOOK PUBLISHERS, INC. 


RECENT and FORTHCOMING ISSUES 


Rubin Flocks—xNEY STONES 
William J]. Harrington—THE PURPURAS 
Donald W. Seldin—£LECTROLYTE DISTURBANCES IN CONGESTIVE HEART FAILURE 
Charles S. Davidson— CIRRHOSIS OF THE LIVER 
Harley C. Shands — ANXIETY STATES 
John R. Graham— HEADACHE 
J. Walter Wilson—sysTEMic FUNGOUS INFECTIONS 
Philip K. Bondy—Non-TOXIC GOITER 
Joseph H. Burchenal— MALIGNANT LYMPHOMAS AND LEUKEMIAS 
Stanley M. Levenson— MANAGEMENT OF BURNS 
G. Gordon McHardy— AMEBIASIS 
John H. Talbott—cout 
Carroll B. Larson — DIAGNOSIS OF LOW BACK PAIN 
Joseph Rogers—DISORDERS OF MENSTRUATION 


ag 
; 
3 
| 
| 
j 


Cirrhosis the Liver 


CHARLES S. DAVIDSON 


| 
| | 
| 


CLINICAL FEATURES AND PATHOLOGY 


Jaundice . 


TABLE OF CONTENTS 


Disturbances of Nutrition 


Ascites and Edema 
Endocrine and Related Disturbances 
Dupuytren’s Contracture 


Portal Hypertension . 
Hepatic Coma 


Cardiovascular Changes 
Primary Carcinoma 


Liver Function Tests . 


AND PATHOGENESIS 


DEFINITION OF CIRRHOSIS OF THE LIVER 


TREATMENT . 


. 


5 
: . . . . 6 
11 
: 
22 
. . . . . . . . . . 
= 
4 


received his M.D. degree at McGill University Faculty of Medicine and was 
a medical intern and house officer at San Francisco Hospital thereafter, going 
to Thorndike Memorial Laboratory of the Boston City Hospital in 1942. 
He is currently Associate Director of the II & IV (Harvard) Medical Services 
at the Boston City Hospital and Associate Prof of Medicine at the 
Harvard Medical School. His teaching and research interests are in internal 
medicine, specifically nutrition and liver disease. 


CIRRHOSIS OF THE LIVER as a clinical and pathologic 
entity has been known for many hundreds of years. Such great 
names in medical history as Vesalius, Harvey, Morgagni, 
Laennec, Rokitansky and Frerichs have described various aspects 
of the disease. The term “cirrhosis” is well understood by phy- 
sicians, yet attempts to define the word accurately have met with 
difficulty, as with many words commonly used. For this reason, 
in this presentation definition has been relegated to a later 
section, following discussion of clinical and pathologic features, 
pathogenesis and pathologic physiology. Because most of our 
knowledge derives from the cirrhosis of alcoholics (at least in the 
United States), this will be the prototype for much of the dis- 
cussion to follow. What is true for this condition usually holds 
true for other kinds of cirrhosis. 


CLINICAL FEATURES AND PATHOLOGY 
JAUNDICE 
Bilirubinemia and clinical icterus, although frequent, do not 
occur in the majority of patients with cirrhosis. In fact, the 


cirrhosis of nonalcoholics is attended uncommonly by deep jaun- 
dice. The degree of bilirubinemia depends first on the rate of 


pigment formation from hemoglobin which is frequently in- 
creased (1) and, second, on the facility of its excretion by the 
liver. Reduced excretion is the most important cause of jaundice 
in liver disease and, in fact, the depth of icterus is a rough but 
useful measure of the activity of hepatocellular damage, although 
frequent exceptions are seen, especially advanced hepatocellular 
disease without jaundice. Nevertheless, inadequate as it is, the 
degree of bilirubinemia is a better measure of active liver cell 
disease than any other test and is poorly related to the extent of 
fibrosis, distortion of lobules or degree of regeneration (2). 
Measurement of the serum bilirubin concentration involves 
diazotization (Van den Bergh). In most cases of jaundice (ex- 
cept hemolytic) some of the bilirubin diazotizes rapidly and 
some more slowly (requiring methyl alcohol to facilitate the re- 
action). For convenience the quantity reacting in one minute is 
called the “direct reacting” bilirubin and the remainder the 
“indirect reacting” fraction, with the sum being the total bili- 
rubin concentration (3). The indirect reacting pigment is largely 
free bilirubin as formed from hemoglobin in the reticuloendo- 
thelial system. When free bilirubin reaches the liver, it is con- 
jugated with glucuronic acid by the enzyme glucuronidase 
forming bilirubin diglucuronide. Presumably, because of its po- 
larity and hence water solubility, this conjugate reacts more 
rapidly with the diazo reagent and thus accounts for most of the 
direct reacting bilirubin in the serum. This concept of bilirubin 
metabolism is supported by recent experiment and is opposed to 
the now outmoded view that the indirect reacting pigment was 
bilirubin-globin (4, 5). How bilirubin glucuronide returns to the 
blood in the jaundiced patient has not been demonstrated clearly 
in man, but animal studies would suggest that it is “regurgitated,” 
either directly into the sinusoids or into liver lymphatics, reaching 
the circulation via the thoracic duct (6). The separation of these 
two components of serum bilirubin is of some diagnostic aid in 
differentiating obstructive jaundice from that due to hepato- 
cellular disease. When the percentage of the total bilirubin pres- 
ent as the one-minute fraction is below 40, parenchymal disease 
as a cause of jaundice has a high degree of probability (7). 
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DISTURBANCES OF NUTRITION 


Classically the patient with cirrhosis resembles a spider with 
the huge “belly” and thin, spindly extremities (see page 17). 
This appearance is due to the combination of ascites and severe 
tissue wasting. The latter is not only loss of subcutaneous fat, but 
prominently also severe muscle atrophy. Both are presumably the 
result of poor food intake plus a supposed metabolic defect in 
formation of new protein in advanced liver disease (8). Early 
cirrhosis may not evidence such obvious wasting; in fact, some 
patients, especially those with fatty livers, are obese. Obesity may 
hide muscle wasting. Accurate measurements of body composition 
have not been undertaken for a group of these patients and 
should be now that reasonably good methods are available. 

Specific lesions suggesting vitamin deficiencies occur in alco- 
holics and may be seen in the cirrhosis of the reformed alcoholic 
and in the nonalcoholic forms. The true incidence is not as high 
as formerly described, perhaps due to emphasis on food in treat- 
ment. Some of the lesions such as glossitis and angular stomatitis 
may be caused by defects in metabolism due to the liver disease 
rather than to direct dietary deficiency. 


ASCITES AND EDEMA 


Ascites is a partial ultrafiltrate (transudate) of blood plasma in 
the peritoneal cavity. Its protein content is low (usually from 0.5 
to 1.5 Gm. per 100 ml.), and it is in fairly rapid equilibrium 
with plasma, so that crystalloids and small molecules have the 
same concentration in both fluids. Occasionally it is turbid and 
opalescent, but true chylous ascites is rare in cirrhosis. 

Two sources of ascitic fluid have been postulated: the preportal 
vein capillaries and the lymphatics of the liver. Perhaps both 
contribute. Favoring formation from liver lymph are 1) the 
dog experiments showing that ascites fails to form from portal 
vein occlusion alone, but does if the hepatic veins are occluded 
instead (9, 10), and 2) injection of cirrhotic livers at postmortem 
revealing obstruction in the central and hepatic vein regions 
(“out-flow tract”) (11). Favoring formation from the plasma is 
the low protein content (liver lymph has a high protein con- 
centration), the occurrence of ascites in dogs with portal vein 
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obstruction if plasmaphoresis is done at the same time, and the 
fair correlation between portal pressure and ascites formation. 

The concept which seems to the author (12) to fit most of the 
facts relates ascites formation to portal hypertension and reduced 
colloid osmotic pressure, the algebraic sum of which, according 
to Starling, allows fluid to leak from the plasma (or to diminish 
its reabsorption) into the peritoneal cavity at the expense of 
plasma. ‘The reduced effective plasma volume stimulates the 
release of aldosterone, the adrenal-cortical sodium retaining hor- 
mone which effects the failure of urinary sodium excretion (by 
renal tubular reabsorption) which is so absolute when ascites is 
forming. A delay or reduction in aldosterone inactivation or 
excretion by the liver may be another factor leading to excess 
activity of the hormone, especially in active hepatocellular dis- 
ease (13). 

Hyponatremia frequently accompanies ascites formation and 
suggests either loss of sodium from plasma into cells or increased 
antidiuretic activity resulting in overhydration. Although exogen- 
ous pitressin appears to be handled normally by cirrhosis patients 
(14), hyponatremia together with the frequent greatly delayed 
water diuresis argues for increased activity of the posterior 
Pituitary antidiuretic  rmone (ADH). Measurements of renal 
blood flow and glomerular filtration usually have not shown 
sufficient decrease to account for impaired water or, even more 
certainly, sodium excretion (15). 

Other evidences of portal hypertension include: superficial 
abdominal collateral circulation, deep collaterals (porta-caval) 
including the veins of Retzius, hemorrhoids and esophageal vari- 
ces, splenomegaly and probably leukopenia and thrombocyto- 


penia. 


ENDOCRINE AND RELATED DISTURBANCES 


Testicular atrophy, impotence, loss of libido, gynecomastia and 
Pair of the male with cirrhosis imply a de- 
creased gonadal function together with perhaps other endocrine 
disturbances. Loss of libido and amenorrhea are common in 

The appearance of large and numerous spider angiomas are so 
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characteristic of cirrhosis (16) *, that the diagnosis may be held in 
some doubt in their absence. They have been considered to result 
from failure of the liver to conjugate and excrete estrogens, but 
correlation of their appearance with urinary estrogen excretion 
has not been satisfactory. They occur almost exclusively on the 
upper part of the body and the suggestion is made that they are 
bfought out by exposure to sun and weather. 

Palmar eryhema is a red-white mottling of the palm, most 
marked in and usually confined to the thenar and hypothenar 
eminences and the balls at the tips of the fingers and over the 
“netacarpal heads. It is frequent in cirrhosis and often is com- 
bined with clubbing which has a particularly erythematous cres- 
cent of the skin overlaying the nail base. Plantar erythema also is 
frequently observed, but both kinds are observed also in normal 
individuals, during pregnancy, in rheumatoid arthritis and in 
other conditions. These changes are thus quite n i 


Estrogens are p inactivated and partly excreted by the 
live Because the methods are difficult and unreliable, 
little work has been done on their metabolism in patients with 
cirrhosis, although several good studies are available (17, 18). 

The liver js active in the metabolism of steroid hormones, not 
only gonadal, but including those from the adrenal cortex. For 
of thio Said tap sender to the: 
Suffice it to say that after intravenous infusion of hydrocortisone 
over 90% normally is excreted in the urine within - 
most entirely conjugated, presumably to the greatest extent with 
glucuronic acid tis. Patients with cirrhosis of the liver conju- 
gate the hormone less rapidly than normal subjects and excrete it 
more slowly, so that higher blood levels may be found or, under 
physiologic conditions, less is produced (20). 

Gynecomastia is a frequent accompaniment of cirrhosis and, 
as with spider angiomas, is thought to be caused by increased ac- 


* An older Miss Muffett 
Decided to rough it 
And lived upon whiskey and gin. 
Red hands and a spider 
Developed outside her— 

Such are the wages of sin. 
W. B. Bean 


pval_of estrogens but may depend upon a number of other 
éndocrine and nonendocrine factors. For example, although gyn- 
ecomastia may be seen in patients with the most severe active 
cirrhosis who proceed to a fatal termination, it is most common 
as recovery begins, much the same as gynecomastia is reported 
to be prevalent during refeeding after starvation. 

Disturbances relating to posterior pituitary antidiuretic hor- 
mone (ADH) and to the formation of aldosterone, the sodium 
retaining hormone of the adrenal cortex, are discussed in the 
section on Ascites and Edema. 

A marked decrease in axillary hair and the appearance of 
the female pubic escutcheon in males are observed frequently in 
cirrhosis and are probably the results of Gpuinished testicular ac 
tivity, although the actual normal control has not been elucidate 
entirely. Even less clear is the relation of body hair, particularly 
that of the chest, to the genesis of cirrhosis. It was pointed out 
many years ago by Chovstek that body hair frequently was absent 
in these patients. This fact he felt was due to the patient’s habitus 
rather than the result of the disease. Eppinger pointed out, how- 
ever, that the amount of body hair was related more to geo- 
graphic and racial considerations and to the normal hirsutism or 
lack thereof than to the liver disease (21). Nevertheless, it is 
true that many patients with cirrhosis, especially alcoholics, have 
an absence of body hair and that in most of these it has been 
lifelong. In a few, however, there is a reduction or loss of body 
hair during the active phases of the disease, with regrowth oc- 
curring during recovery. 


DupuyTREN’s CONTRACTURE 


Recent observations have suggested that Dupuytren’s contrac- 
ture is more common in alcoholics, especially those with liver 
disease (66% of male alcoholics with cirrhosis), than in normal 
persons or those sick otherwise than with alcoholism or liver dis- 
ease (22). It was also found that the contracture occurred at an 
earlier age in the patients with cirrhosis, Another distinct and 
probably unrelated entity is that of asymptomatic parotid hyper- 
trophy in alcoholics, particularly those with cirrhosis (23). 
Whether this is related to the parotid hypertrophy seen in chronic 
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starvation is unknown. In fact, the significance of both these find- 
ings has not been elucidated. 


PorTAL HyPEeRTENSION 


The occurrence of portal collateral circulation as evidenced by 
veins coursing on the anterior abdominal wall, by esophageal 
varices and by hemorrhoids, and the deviation of portal blood 
into the systemic circulation by these means has been a well 
known phenomenon associated with cirrhosis of the liver for 
many generations. This is presumed to result from an increased 
pressure in the portal vein (portal hypertension) together with 
an increased splanchnic blood volume leading the blood to seek 
other channels than those through the liver for its return to the 
heart. Resulting from this increased portal collateral circulation 
are: (a) an increased susceptibility to hepatic coma (“portal 
systemic encephalopathy” [24]), (b) bleeding from hemorrhoids, 
and (c) most important, the frequent rupture or tear of the 
esophageal varices with resulting hemorrhage and, frequently, a 
fatal termination. Sometimes the portal blood forms an extensive 
rete near the umbilicus which is called the “caput medusae.” At 
times the most important collateral channel is the umbilical vein, 
which may connect at or near the umbilicus with one or several 
large veins, emptying usually into the superior vena cava. A 
rapid flow through these veins sometimes produces a venous thrill 
and hum called the “Cruveilhier-Baumgarten syndrome.” In one 
series death from hematemesis (in most cases presumed to be 
from ruptured esophageal or gastric varices) was 26% of 213 
cases (25). The importance of this complication of liver disease 
is thus evident. 


Hepatic Coma 


Hepatic coma is the most common terminal event in cirrhosis 
accounting for at least a third, probably a much higher per- 
centage of the deaths. Elucidation of this well known phenom- 
enon has been proceeding much more rapidly lately because of 
better understanding of the biochemical changes and leading to 
a far more accurate clinical description of the syndrome than had 


existed previously. Mental confusion, a characteristic “flapping” 
tremor (“the liver “Hap”), and certain elec 
changes occurring as a triad in a patient with cirrhosis are almost 
imequivocal evidences of impending or early hepatic coma, al- 
though they may be present and fluctuating in intensity days, 
weeks or even months before coma ensues (26). Hepatic coma is 
an affliction of the brain in patients with severe liver disease and 
is due in a large measure to the deviation of substances from the 
gastrointestinal tract into the general circulation and thus to the 
brain without opportunity for the damaged, diseased, and by- 
passed liver to detoxify or excrete them. It is clear that one of 
these substances is ammonium and it is now well known that one 
can induce the early signs of hepatic coma and in fact hepatic 
coma itself by the administration of ammonium chloride (27). 
Whether other substances, such as amines and the smaller sul- 
phur-containing compounds, by-pass the liver in this way, is not 
known but is probable. If they do and they are toxic, it is reason- 
able to assume that they also may contribute to the change in 
state of consciousness in this condition. In addition to this re- 
lationship of hepatic coma to nitrogenous and other substances 
arising from the gastrointestinal tract, there are many other rele- 
vant factors in this condition (28). First, hepatic coma may fol- 
low major surgery as well as even minor procedures such as 
abdominal paracentesis. Coma may be precipitated by the in- 
judicious use of hypnotics, analgesics and anesthetic agents and 
sometimes is associated with oliguria, hyponatremia and water 
intoxication as well as hypokalemia and acidosis (29, 30). No 
one of these latter fluid and electrolyte disturbances is a necessary 
accompaniment of hepatic coma, however. Severe infection and 
hemorrhage from the gastrointestinal tract likewise precipitate 
hepatic coma, the latter at least in part because of the release of 
nitrogenous’ substances, such as ammonium, from the blood in 
the gastrointestinal tract. Recently, considerable evidence has 
been presented that in susceptible patients protein may induce 
hepatic coma (31) and that this may be reversed by withdrawing 
protein (32). Upon this evidence depends part of the treatment 
of hepatic coma to be discussed later. 
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CARDIOVASCULAR CHANGES 


Patients with cirrhosis of the liver frequently are found to have 
a high cardiac output together with lowered peripheral resistance 
. and thus a normal blood pressure (33). The cardiac output is 
increased out of proportion to the oxygen consumption; that is, 
the A-V oxygen difference is small. It was found that during ex- 
ercise the cardiac output increased together with a decrease in 
peripheral resistance and that these values were of the same order 
of magnitude as that seen in normal individuals, although be- 
ginning at a much higher level (34). Increased cardiac output is 
not related to the presence of ascites nor is there any particular 
change after paracentesis. The cause of this cardiovascular dy- 
namic change in cirrhosis is unknown. It is rarely associated with 
congestive cardiac failure and almost surely is due to an increased 
peripheral blood flow, which can be observed clinically in bound- 
ing pulsations of the fingertips and capillary pulse. In addition to 
these cardiovascular changes is the frequent finding of diminished 
arterial oxygen saturation in these patients. This may in part be 
explained by the finding of connections between the unoxygen- 
ated portal vein blood and the left side of the heart by way of 
the pulmonary vasculature (35, 36). 


Primary -CARCINOMA 


Some mention must be made of primary carcinoma of the 
liver. Primary liver cancer of the liver cell type usually arises on 


the basis CITTIIOSIS, . 2 
In 2,402 autopsies on patients with cir- 

osis Of the liver Over'a 38-year period at the Boston City Hos- 
‘pital, 82 instances of primary carcinoma of the liver were found, 
an incidence of 3.4% (37). Experimentally, carcinoma of the 
liver may be produced in rats and other animals with great fa- 
cility by feeding azo dyes including “butter yellow” (38, 39). A 
deficient diet was shown to be essential in addition to the dye 
(40). Also, feeding such substances as thiourea and thioacetamide, 
ethionine and other substances is effective (41, 42). The re- 


lationship of the diets deficient in protein, riboflavin and lipo- 
tropic substances has been well reviewed (43). 


Some recent experiments concerning liver regeneration after 
injury with carbon tetrachloride and after partial hepatectomy i in 
animals may bear some relation to our understanding of primary 
carcinoma of the liver and its almost invariable association with 
cirrhosis, which is a result of course of injury. The increase in 
liver size during the period of growth (up to about 20 or 25 

years) is due not only to mitosis but also to doubling or even 
quadrupling of liver nuclear size without cell division (poly- 
ploidy) (44). There is some evidence that this process is under 
control of the pituitary growth hormone. Likewise, polyploidy 
occurs during regeneration of the liver after partial hepatectomy 
and finally is a prominent finding in livers of animals repeatedly 
injured with carbon tetrachloride (45). The latter, under certain 
circumstances, may produce hepatic cirrhosis and even liver can- 
cer. The meaning of these observations can be only guessed at 
present but do indicate a field for further investigation of the re- 
lationship of injury, cellular change (especially polyploidy) and 
the formation of hepatic cancer. 


Liver FunctTIon TESTS 


The large number of “liver function” tests (many do not test 
a specific function of the liver) is a result of their individual and 
sometimes collective lack of reliability, specificity and general 


usefulness. Nevertheless, they do have real value in three clinical 


problems: (1) to help establish the presence or absence of liver 
ease, (2) to help determine the cause of Jaundice (5) 
etermine th i j f pri liver 
or detailed discussion of liver function tests the reader 


is referred to a comprehensive review of the subject (46). 

In the first instance, for example in a nonjaundiced patient in 
whom liver disease is suspected, the bromsulfalein test (47) is 
the most reliable. In addition, one or two of the many protein 
precipitation and coagulation tests may help with the diagnosis. 
Of these the cephalin cholesterol flocculation and thymol tur- 
bidity and flocculation appear the most useful, although the col- 
loidal gold, Takata-Ara, Weltmann coagulation reaction, zinc 
flocculation, and others have their advocates. The test for hip- 
puric acid synthesis and galactose removal after loading (galac- 
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tose tolerance test) are tests of metabolic functions of the liver 
and sometimes help in nonjaundiced or jaundiced patients in 
whom liver disease is suspected but difficult to prove on other 
grounds. Both the excretion of urobilinogen in the urine and the 
plasma prothrombin activity after vitamin K administration also 
may be of distinct value in this situation. 

The differential diagnosis of jaundice (nonhemolytic) is one 
of the most difficult clinical problems to beset the physician. Here 
again the protein flocculation tests together with the serum al- 
kaline phosphatase activity are the two greatest aids, although it 
must be remembered that there are at least 10 or 15% of false 
positives and false negatives in the flocculation tests and that 
patients with active liver disease often have a rise in serum al- 
kaline phosphatase, although usually not to the level found in 
high grade extrahepatic biliary obstruction or particularly in 
biliary cirrhosis. The prothrombin activity, if reduced in extra- 
hepatic biliary obstruction, can be brought rapidly to normal by 
the administration of vitamin K, but it rarely responds in this 
manner when the reduced activity is due to liver disease, even 
when large doses of the vitamin are given. 

When the diagnosis of liver disease has been established, as for 
example hepatitis or active cirrhosis with jaundice, the serum 
bilirubin concentration is the simplest and generally best measure 
of the clinical progress. A progressively rising serum bilirubin 
concentration usually indicates progression of the disease whereas 
a fall of the serum bilirubin towards or to normal indicates heal- 
ing. When jaundice has disappeared, bromsulfalein excretion 
may help indicate continued improvement or the presence of 
residua. The serum albumin concentration is likewise a measure 
of the progression or healing of liver disease (in the absence of 
other variables such as undernutrition, serum protein loss, etc.) . 
It is possible that new work concerning the serum concentration 
of the two bile acids, cholic acid and chenodesoxycholic acid, 
may be helpful in the differential diagnosis of jaundice, but as 
yet tests for the two substances are in an investigative stage and 
have not reached clinical usefulness (48) . 

In problems of differential diagnosis of jaundice or other intra- 
abdominal or systemic disease in which laparotomy is made, a 
liver biopsy always should be taken for careful histologic exam- 
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ination as it sometimes will reveal the underlying disease process. 
The popularity of liver biopsy by needle has made laparotomy 
unnecessary in many circumstances in which histologic study of 
the liver is necessary for the diagnosis of a treatable disease (49). 
It should be emphasized that liver biopsy is attended by a sig- 
nificant morbidity and mortality, although the latter is very low, 
being less than 1 in 1,000 biopsies (50). Furthermore, the amount 
of tissue removed is very small and it represents but an infinites- 
imal fraction of the total liver tissue and hence may miss or 
otherwise fail to indicate a disease process in even a considerable 
proportion of the remaining liver distant from the biopsy site. 


ETIOLOGY AND PATHOGENESIS 


Cirrhosis sometimes arises that is apparently unrelated to other 
disease and is of unknown cause. More often, however, it is ob- 
served with some disturbance of nutrition or metabolism or in 
association with other disease, although the pathogenetic relation- 
ship usually is by no means clear. Such associations are: (1) 
with nutritional disturbances especially protein malnutrition 
(kwashiorkor), (2) with alcoholism (portal or Laennec cirrho- 
sis), ‘3) following viral hepatitis, (4) in prolonged cardiac 
failure, (5) with disturbances of iron metabolism (pigment cir- 
_ rhosis) and (6) copper metabolism (Wilson’s disease), (7) with 
biliary tract disease (biliary cirrhosis), and (8) in certain bac- 
terial infections (e.g., syphilis) and other infestations (e.g., 
Schistosoma mansoni). 

MALNutTRITION.—Malnutrition, especially of protein, is known 
to cause fatty livers in experimental animals (51). The deficiency 
most studied has been that of choline or methionine, the donor 
of methyl groups for choline synthesis from ethanolamine. De- 
ficiency or imbalance of other amino acids and of some members 
of the vitamin B complex have a similar effect. Increased hepatic 
fibrous tissue sometimes follows prolonged experimental nutri- 
tional deficiency. The fatty liver of the predominantly juvenile 
illness kwashiorkor (52) is probably the human counterpart of 
the fatty livers in experimental animals. The disease occurs in 
many (mainly tropical) parts of the world where diets are low 
in protein, especially that of high quality. Fibrosis of the liver 
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also is seen in the same geographic areas, usually in older indi- 
viduals, and may be the result of a prolonged fatty change, al- 
though several observers have questioned this concept. The 
influence of infection and infestation (especially malaria and 
Schistosomiasis) in stimulating fibrous tissue production continues 
to be debated but remains unsettled. The relationship of experi- 
mental fatty liver and cirrhosis and of kwashiorkor to the cir- 
rhosis of alcoholics now requires discussion, but first another form 
of nutritional liver disease in experimental animals should be 
mentioned—amassive necrosis. 

Rats maintained on diets deficient in vitamin E and in the 
sulfur-containing amino acids, cystine and methionine develop 
large areas of hemorrhagic necrosis which go on to “postnecrotic 
scarring” if the animals do not succumb to the necrosis (53, 54). 
Feeding Torula yeast (deficient in “factor 3”) fosters the necrosis, 
which in any case may be prevented by administering vitamin E, 
cystine, methionine or factor 3 but not by choline. Whether any 
relationship exists between this experimental necrosis and scarring 
and human liver disease (necrosis in active cirrhosis of alcoholics, 
“acute yellow atrophy”, “postnecrotic cirrhosis”) is at present 
quite unknown. 

ALcoHOoLisM.—Alcoholics are known to eat poorly, especially 
those who develop cirrhosis. This fact has led to much experi- 
ment and conjecture about the identity of experimental liver dis- 
ease and that of alcoholics. We already have disposed of the 
necrotic animal lesion by stating that such a relationship was un- 
known. It is less easy to place the fatty liver fibrosis experiments 
in proper relation to human liver disease in alcoholics. The close 
resemblance between experimental dietary fatty liver, the fatty 
liver of protein malnutrition (kwashiorkor) and the fatty liver of 
alcoholics affords strong circumstantial evidence that the latter 
has the same etiology as the two former; that is protein, choline, 
methionine and possibly other amino-acid and vitamin defi- 
ciencies. Some doubt must be cast on the complete acceptance of 
this evidence. First, fatty change and fibrosis are not the only nor 
necessarily the most important pathologic lesions in the livers of 
alcoholics. The so-called “Mallory lesion” (2) may be of equal 
or greater significance. Second, fat usually disappears rapidly 
from the livers of patients treated with hospitalization, alcohol 
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withdrawal and an adequate diet. Even grossly inadequate diets 
are compatible with fat disappearance. Third, there is no proof 
in man that the appearance of fibrosis, distortion of architecture 
and regeneration (i.e., cirrhosis) is the result of the fatty change. 
Fourth, the postulated decrease in hepatic blood flow resulting 
from sinusoidal constriction due to fat swollen cells has not been 
found in man, although an increased removal of oxygen by the 
fatty liver was observed (55). Fifth, alcoholics with liver disease 
given alcohol with a normal or an inadequate diet did not show 
a worsening of clinical or pathological findings of liver disease; in 
fact, if anything, they improved (56). The duration of these 
studies and the amount of alcohol administered were necessarily 
limited, however. There is some evidence that alcohol may in- 
crease the requirement for choline. Nevertheless, in spite of these 
doubts it seems most likely at present that the fatty liver of alco- 
holics is due to dietary deficiency (57, 58), the most important 
one probably being methionine and choline, both of which are 
furnished in ample quantities in a normal diet. 

Why many alcoholics do not develop cirrhosis while others 
with apparently the same dietary and intemperate habits do has 
been puzzled about for many years. Whether some yet unknown 
defect in metabolism exists in those who develop the disease and 
renders them more susceptible to alcohol may be speculated on. 
Evidence for such a defect is lacking, however, except for the 
observation that a decrease in body hair and a female pubic 
escutcheon are common among patients with cirrhosis—the 
so-called Chvostek habitus (see p. 8). Others have observed 
among populations where hirsutism is normal that this correla- 
tion does not hold and loss of body hair during severe cirrhosis 
with regrowth during recovery has been remarked upon also. 
Thus, the matter of predisposition and habitus remains open to 
further investigation. 

ViraL HEPATITIS.—The frequency of cirrhosis resulting from 
viral hepatitis has not been settled, although few doubt that this 
sequence does occur (59). A number of well-documented cases 
has appeared and, in some series in which alcoholism is uncom- 
mon, a history compatible with hepatitis is found in from 15 to 
25% of patients with cirrhosis, Alcoholics, of course, may have 
one or more bouts of jaundice in the course of their disease after 
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Improvement in chronic cirrhosis with a normal diet but restricted to 
200 mg. sodium daily. (From Davidson, C. S.: Cirrhosis of the liver treated 
with prolonged sodium restrictions, J.A.M.A. 159:1257-1261, Nov. 26, 
1955.) 
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episodes of drinking. The possibility that any one of these may 
be viral hepatitis cannot be excluded finally. The pathologic 
change in the liver after viral hepatitis, when clinical cirrhosis 
is present, is said to be distinctive—the so-called “‘postnecrotic 
scarring” or “healed acute yellow atrophy.” The difficulties in 
clinical assessment and correlation with these pathologic findings 
and those of the finely granular liver typical of the alcoholic has 
not yet settled the issue. As with kidney disease, the piecing 
together of various etiologic factors from a long “burned out” 
disease is fraught with difficulties and will require further study. 
At any rate, the incidence of cirrhosis following the epidemic of 
hepatitis among personnel in the Korean campaign is extremely 
small so far. 

CarpIAC FAILURE.—Chronic congestive cardiac failure, par- 
ticularly when long-standing, may lead to extensive fibrous 
change in the liver which has been called cardiac cirrhosis and 
cardiac sclerosis, with some not agreeing that it is a true cirrho- 
sis. Many of the clinical features typical of cirrhosis are found in 
addition to the evidences of right heart failure (60). The fibro- 
sis probably results from a combination of loss of intervening 
liver substances after central hemorrhagic necrosis and from new 
growth of collagen. 

DISTURBANCES OF IRON METABOLISM.—Pigment cirrhosis (he- 
mochromatosis, bronze diabetes) is a special form of cirrhosis 
associated with excessive deposition of iron in_the liver (and 
often other tissues, pancreas and endocrine glands), but of un- 
known cause (61). Excessive transfusions (as in aplastic anemia) 
and prolonged ingestion of iron may lead to deposition of large 
amounts of iron in the liver, and in some instances fibrosis is 
found so that the pathologic picture closely resembles the idio- 


pathic form. Pigmentation of the skin (largely due elanin) 
and clinica] evidences of cirrhosis should suggest roy 
which is further su supported by the p by the presence of diabetes, Addison's 


disease and panhypopituitarism occasionally resu result when the 
adrenals or pituitary, respectively, are involved with the disease. 
Along with deposits of iron in the tissues is an almost uniformly 
high blood serum iron content with a high degree of saturation 
of the iron-binding protein, 

As the body has minute amounts of iron lost from the body, 
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the huge iron stores in this disease must result from excessive 
absorption. Some patients have experienced a period of iron 
ingestion (medication [62] or in food cooked in iron vessels, as 
in Africa [63], and these are more likely to have deposits of 
hemosiderin alone, while those without such a history may have 
hemofuscin and fibrosis; i.e., florid cryptogenic hemochromato- 
sis. The patients with “transfusion hemosiderosis” would fall into 
the former category. Whether such a pathogenetic distinction will 
hold up under future investigation must await further critical 
studies. The complications of cirrhosis, such as ascites, massive 
upper gastrointestinal hemorrhage, appear to be less commonly 
observed in pigment cirrhosis than in other kinds. Primary car- 
cinoma of the liver is more frequent with pigment than non- 
pigment cirrhosis. In addition to general measures including a 
normal diet, repeated phlebotomy (often 1-2 L. per month) to 
remove iron from the body has resulted in lowering of the serum 
iron, decrease in hepatic iron stores (biopsy) and probably in 
improvement of liver function and in diabetes in some patients 
(64). 

DisTURBANCES OF COPPER METABOLISM.—Wilson’s disease ( hep- 
atolenticular degeneration) is a familial condition with neuro- 
logic symptoms and signs resulting from disease of the basal 
ganglia, especially the globus pallidus (65). This is a metabolic 
disease associated with deposits of copper in the brain, liver and 
other tissues and with a decrease in the copper-containing plasma 
oxidase, ceruloplasmin, but an increase in the free plasma copper. 
Aminoaciduria is common in this condition. The liver disease 
usually is inactive or slowly progressive and pathologically repre- 
sents a form of postnecrotic scarring. At times active necrosis 
and clinical signs of acute liver disease with jaundice may oc- 
cur. Attempts to remove copper from the body have resulted in 
probable clinical improvement. These include the administra- 
tion of British Anti-Lewisite (BAL) and more recently the 
chelating substance, penicillamine (66). The disease occurs 
mostly in young people, is usually gradually progressive, al- 
though sometimes rapidly so, with the appearance of severe 
undernutrition, liver failure, hepatic coma and severe gastro- 
intestinal bleeding. 

BILIARY TRACT DISEASE.—Biliary cirrhosis (xanthomatous bili- 
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ary cirrhosis, Hanot’s hypertrophic cirrhosis, cholangiolitic cirrho- 
sis [67]). Whether all of these entities are one disease or not is 
unknown, but it is convenient to consider them so because of 
clinical and pathologic resemblances and similarities of etiology 
in some cases. Biliary cirrhosis which arises solely from infection 
along the bile radicals is probably quite rare. Most of the cases 
of this disease arise either from prolonged extrahepatic biliary 
obstruction or from intrahepatic disease. Pruritis and jaundice 
are the two most outstanding clinical features of biliary cirrhosis. 
Increases in serum cholesterol and lipids usually occur and, when 
prolonged, can lead to deposition of fatty deposits in the skin, 
xanthelasmas and cholesteatomas. That form of the disease fol- 
lowing long biliary obstruction is frequently called “secondary 
biliary cirrhosis”; that arising from or as intrahepatic disease 
alone is called the “primary” form of the disease. Sometimes 
biliary cirrhosis seems to follow directly upon an attack of acute 
viral hepatitis (cholangiolitic hepatitis). In other instances (cho- 
langiolitic cirrhosis), there is a history of jaundice presumed to 
be hepatitis months or years prior to the appearance of pruritis, 
jaundice and other manifestations of biliary cirrhosis (68). For 
still other cases the cirrhosis follows “toxic” hepatitis (69). 

The idiopathic or primary disease occurs almost exclusively in 
women, and the secondary form may be the result of biliary 
obstruction in either sex and at any age including neonatal 
jaundice from stricture or aplasia of the common duct. It is re- 
markable that infants with complete biliary obstruction may live 
without evidences of biliary cirrhosis for several years. Thus, the 
exact relationship between extrahepatic biliary obstruction and 
the pathogenesis of biliary cirrhosis has not been finally eluci- 
dated. In many instances of adult and childhood disease laparot- 
omy may be necessary to exclude extrahepatic obstruction and, 
when intrahepatic obstruction is found, surgical drainage of the 
biliary tract may relieve the itching, at least temporarily, pre- 
sumably by interrupting the enterohepatic circulation of bile 
salts. 

IN INFANTS AND CHILDREN.—A comment should be made con- 
cerning cirrhosis of the liver in infants and children (70). In 
addition to nutritional cirrhosis (kwashiorkor, malignant mal- 
nutrition, etc.) , Wilson’s disease, cardiac cirrhosis, biliary cirrho- 
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sis and probably posthepatitic cirrhosis, cirrhosis may result from 
glycogen storage disease, galactocemia and erythroblastosis. In 
the case of galactocemia the disease can be improved vastly by 
avoiding lactose in the diet and it is presumed that in this man- 
ner the development of cirrhosis can be prevented. 


DEFINITION OF CIRRHOSIS OF THE LIVER 


Although what we now think of as cirrhosis had been known 
for a great many years before Laennec (71), it was he who first 
carefully described the disease and said: “This type of growth 
belongs to the group of those which are confused under the name 
of ‘scirrhus’. I believe we ought to designate it with the name of 
cirrhosis because of its color.” The term “cirrhosis” of course was 
derived from the Greek “kirrhos,” meaning tawny or yellow col- 
ored. Although Laennec intended to dispel confusion, it is my 
impression that he unwittingly augmented it by introducing a 
new word so similar to the old one in spelling and sound and 
yet so different in meaning. “Scirrhus” comes from the Greek 
“skirros” meaning a hard coat or covering or a hardened swell- 
ing or tumor, presumably related to the Greek “skiros” meaning 
hard. 

From the time of Laennec till the present day confusion of 
these terms has existed so that today there is little agreement on 
the part of experts as to what cirrhosis really means. For example, 
Mallory (72) said: “To the clinician the term ‘cirrhosis’ means 
a chronic, progressive, destructive lesion of the liver combined 
with reparative activity and contraction on the part of the con- 
nective tissue. The contraction of the connective tissue may lead 
to obstruction of the bile ducts, causing more or less jaundice, 
and it can interfere with the flow of blood through the blood 
vessels resulting in portal congestion and ascites. The patholo- 
gist uses the term ‘cirrhosis’ in a broader sense. He applies it to 
all sclerosed conditions of the liver, whether progressive or not, 
in which destruction of liver cells is associated with real or 
apparent increase in connective tissue.” Sherlock (59) states as 
follows: “The various cirrhoses have in common a characteristic 
pattern of hepatic cell necrosis, nodular regeneration, variable 
connective tissue proliferation and a disturbed hepatic architec- 
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ture. The term ‘cirrhosis’ should not be used for fibrosis without 
distortion of the lobular architecture.” She then goes on to list 6 
classes or lesions fulfilling these criteria which are essentially the 
same as those first suggested by Mallory and subsequently used by 
most investigators to classify the kind of cirrhosis. 

Until the etiology of all forms of cirrhosis is better known than 
at present and the pathogenesis has been better elucidated, it is 
perhaps well for all of us to accept the term “cirrhosis,” realizing 
that there are several possible definitions, that not all experts 
would include the same diseases under this term and that, al- 
though confusion still reigns, most clinicians, faced with diagno- 
sis and treatment of the disease, on the basis of certain clinical 
findings and histologic changes know sufficiently well what is 
meant by the term to proceed with treatment. 


TREATMENT 


The treatment of some of the specific liver diseases included 
under the term “cirrhosis” have been outlined above; viz., pig- 
ment cirrhosis, Wilson’s disease and biliary cirrhosis. The treat- 
ment of cardiac cirrhosis rests primarily upon improvement in 
cardiac function and decrease in venous pressure with concomi- 
tant improvement in circulation through the liver and decrease 
in chronic passive congestion of the liver. 

Bev rest.—A number of general measures probably hold true 
for any form of cirrhosis but have been most studied in the 
cirrhosis of alcoholics and that of unknown etiology. First is bed 
rest, which may be necessary when the liver disease is active, 
particularly when the patient is ill and inclined to seek the 
pillow. When the disease is chronic, the patients often desire 
ambulation and usually can be allowed up without fear and in 
fact with expected improvement in strength. 

Dret.—The dietary treatment of cirrhosis has a strong place 
in therapy; first, because the liver is the “melting pot” where 
most of the metabolites from absorbed food are changed to suit 
the body's needs and, second, because of production of liver in- 
jury in experimental animals by feeding deficient diets. This 
therapy was put on a firm ground by the work of Patek and 
Post and their colleagues (73) and represents good treatment. 
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It is our practice to supply patients with cirrhosis all of the nutri- 
ents necessary for normal individuals in approximately normal 
amounts as recommended by the National Research Council’s 
Food and Nutrition Board (74). This implies a normal or ade- 
quate diet, neither high in any one constituent nor low in any 
other. There is no evidence that this diet needs to be altered 
except for (a) those patients who cannot or will not eat, (b) 


TABLE 1.—Exampte or Normat Darry Diet ror 
TREATMENT OF CIRRHOSIS OF LIVER 


Qu Paorain — Cuou 
200 cc. grapefruit 
juice, un- 
sweetened 1 76 | 0.06 0.04 70 — 
50 Gm. egg 6 80 | 0.04 0.14 _— 692 
30 cc. cream —- 62 0.01 0.04 — 4 
125 Gm. bread 11 344 0.30 0.19 — 33 
40 Gm. butter 286 4 
120 Gm. beef 23 218 | 0.10 2.00 —_— 65 
120 Gm. lamb 22 280 | 0.20 0.28 —_— 80 
100 Gm. cabbage 1 24 | 0.03 0.03 19 200 
200 Gm. potato 4 166 1.80 0.06 28 170 
50 Gm. asparagus 1 11 0.03 0.04 9 51 
75 Gm. peaches, 
canned — 102 | 0.02 0.03 _— — 
100 Gm. banana — 88 0.04 0.06 _ — 
800 cc. milk, whole 28 544 | 0.32 0.68 8 94 
25 Gm. sugar — 96 — — — — 
180 cc. coffee — — — 
Total 97 2377 2.95 3.59 134 1393 
N.R.C. Recommended Allowances 1.2 1.4 70 


patients with ascites and edema, (c) patients with gastrointes- 
tinal hemorrhage and (d) patients with hepatic coma in its 
various stages. These points will be discussed further in the 
paragraphs to follow. 

Provision of an adequate diet is simple enough to speak of, 
but insurance of its consumption is often difficult. The food must 
be made attractive and, when necessary, provided as frequent 
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small feedings. Complements to deficient food intake from a 
reduced appetite may include milk or enriched milk products. 
No specific diet can be recommended or written out for the 
general treatment of cirrhosis. The physician must keep in mind 
the normal diet and modify it only as necessary to gain the 
patient’s confidence and get him to eat or in the specific com- 
plications noted above and discussed below. A sample one day’s 


TABLE 2.—Stanparp Sopium-Restrictep Diet 
(Approximately 2400 Calories) 


Riso- | Meruio- | CHOLINE 
Quantity ~ FLAVIN NINE | CHLORIDE 
200 cc. grapefruit 
juice 1.0 2.0 | 0.03 0.02 —_ — 
50 Gm. egg 6.4 65.0 | 0.04 0.14 0.3 865.0 
30 cc. cream 0.9 18.3 | 0.01 0.04 0.03 4.4 
125 Gm. sodium- 
restricted 
bread 10.1 7.3 | 0.30 0.19 0.15 41.6 
80 Gm. butter 0.4 8.0 a — ~ 10.4 
100 Gm. cabbage 1.4 15.0 | 0.03 0.03 “= 251.0 
200 Gm. potato 4.0 6.0 1.80 0.06 0.1 212.0 
60 Gm. beef 11.7 42.0 0.05 1.00 0.3 40.8 
30 Gm. lamb 5.4 27.0 0.05 0.07 0.13 25.2 
50 Gm. asparagus 1.2 2.0 | 0.03 0.04 — 64.0 
300 Gm. peaches 1.2 6.0 | 0.03 0.06 os — 
100 Gm. banana 1.2 1.0 | 0.04 0.05 -- = 
120 cc. lonalac 32.4 18.0 | 0.40 1.68 0.12 17.6 
180 cc. coffee — — — — — —_— 
Total 77.3 | 217.6 | 2.81 3.38 1.13 | 1532.0 


good intake is shown in Table 1 together with its nutrient com- 
position. The N.R.C. recommended dietary allowances are shown 
also so that it can be seen that the diet is wholly adequate, but 
not particularly high in calories, protein or vitamins nor low in 
fat. Restriction of fat is not necessary if the diet is adequate in 
other nutrients, even when the liver is fatty. 

ASCITES AND EDEMA.—When ascites (often with edema) is 
present, restriction of the sodium intake to approximately 200 
mg. daily will prevent further accumulation of fluid and increase 
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in ascites in almost every instance. It is not difficult to provide 
such a diet if the physician will learn with a little care the 
important sources of sodium and communicate this knowledge 
to his patient with frequent review until well understood and 
carried out. The reader is referred to a publication of the Na- 
tional Research Council which provides most of this information 
for the physician and dietitian (75). A sample diet is shown as 
an example in Table 2. It is rarely necessary to restrict fluid 
intake, although occasional patients will continue to form ascites 
at a slow rate with concomitant reduction in serum sodium con- 
centration in spite of severe dietary sodium restriction. In this 
circumstance some restriction of fluid may be necessary but 
never to thirst. When a patient with cirrhosis of the liver con- 
tinues to form ascites and requires repeated paracenteses and 
yet does not have a profound depletion of body sodium together 
with severe hyponatremia, it is clear that the patient must have 
been ingesting sufficient sodium to make this quantity of ascitic 
fluid, which is in equilibrium with and isotonic to blood plasma. 
If much leg edema is present, it may move to the peritoneal 
cavity, reforming ascites at the expense of edema, but the con- 
tinued accumulation of ascites, necessitating repeated paracente- 
sis, never means that sodium restriction is ineffective but simply 
that it was not well enough carried out. The sodium depletion or 
low-salt syndrome may be seen occasionally following massive 
abdominal paracentesis, particularly during spontaneous hepatic 
coma or after too rapid diuresis from mercurials. It is quite un- 
common, however, except in hepatic coma, where fluid and 
electrolyte balance must be extremely carefully watched and it is 
rarely necessary to administer hypertonic saline to these patients. 
Mercurial diuretics are uncommonly as effective in chronic cir- 
rhosis as in cardiac failure and it is rare that a sodium depletion 
syndrome is induced by this means. 

As the cause of ascites is largely that of high portal pressure 
and low serum colloid osmotic pressure, attempts to alter these 
may improve the status and promote delivery of the ascites and 
edema. Reduction in portal pressure may be achieved by porta- 
caval anastomosis with relief of ascites, but the operation is 
attended by a sufficiently high mortality rate that it should not 
be undertaken for ascites alone for which sodium restriction is 
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so effective. Adrenalectomy likewise has been proposed for treat- 
ment of ascites, but in view of the effectiveness of sodium 
restriction, this procedure cannot be held suitable except for in- 
vestigation. Improvement in the serum colloid osmotic pressure 
by the intravenous administration of human serum albumin has 
been attended by improvement in ascites and diuresis in a small 
proportion of patients with cirrhosis. Most patients appear to 
have little benefit from this therapy and, when large amounts 
of serum albumin are given, it may so increase the plasma vol- 
ume as to cause bleeding from esophageal varices or acute 
pulmonary edema as terminal events. In the treatment of cirrho- 
sis, death from these two complications has occurred after the 
use of large quantities of intravenous human serum albumin 
(76). It may well be that small quantities of albumin (25 Gm. 
or less daily) will gradually build up the colloid osmotic pressure 
and, together with a sodium restricted diet and mercurial diuret- 
ics, speed diuresis. 

Sodium restriction itself occasionally will lead to prompt diu- 
resis and loss of ascites and edema in a few days to a week or 
two, but generally a much longer period of severe sodium re- 
striction is required, particularly in patients whose liver disease 
is chronic or gradually improving (77). It is these patients who 
require prolonged sodium restriction for periods as long as two 
years, If sodium restriction is persisted in, patients with severe 
chronic ascites even after repeated paracenteses will begin grad- 
ual loss of ascites and edema and usually, concomitantly, an 
improvement in nutritional status and liver function, barring 
of course the appearance of other complications; viz., hepatic 
coma or gastrointestinal bleeding. As ascites begins to disappear, 
muscle mass and subcutaneous fat begin to reapper; body weight 
may remain unchanged. An increase in serum albumin concen- 
tration and fall in bromsulfalein retention may be seen and the 
patient returns gradually then to a more normal state. The low 
serum sodium concentration so often observed in patients with 
chronic cirrhosis (120-130 mEq./L.) is presumed to be evidence 
of an increased retention of water above sodium. This concept 
is supported by the fact that beginning diuresis is usually of water 
alone or water with very little sodium (12). It is during this 
time that repair of the serum sodium concentration to normal or 
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towards normal may occur and then sodium diuresis may take 
over and proceed until sodium and water in the excess quanti- 
ties present in the ascitic and edema fluid have left the body. 

HEMORRHAGE FROM UPPER GASTROINTESTINAL TRACT.—Acute 
massive hemorrhage from the upper gastrointestinal tract in cir- 
rhosis of the liver is an emergency requiring immediate therapy 
to stop the bleeding. Immediate hemostasis is necessary not only 
to prevent shock, further damage to the liver, and the other 
concomitants of blood loss, but in cirrhosis it is required also to 
prevent the occurrence of hepatic coma, which often follows 
massive bleeding. The appearance of coma may be the result of 
diminished circulation to the liver and brain, but it is presumably 
more importantly due to the production of ammonia and other 
nitrogenous substances in the gastrointestinal tract, their absorp- 
tion, their by-passing the liver, thus reaching the brain and caus- 
ing coma. Treatment must be aimed at stopping the bleeding 
and emptying the gastrointestinal tract of what blood is there 
when possible. For most patients the first measures to be per- 
formed are replacement of blood, treatment for shock, and the 
insertion of a gastric or esophageal-gastric balloon. Blood is of 
course the fluid for replacement of blood loss and must be given 
freely, occasionally massively, to treat and prevent shock, but not 
to the extent of overloading the blood volume, which may only 
exaggerate or reinstitute bleeding. The Sengstaken-Blakemore 
(78) and the Nachlas (79) tubes, which are designed respec- 
tively to tamponade the lower end of the esophagus and upper 
part of the stomach, or only the upper part of the stomach, are 
of value not only in stopping the bleeding from ruptured eso- 
phageal or gastric varices but also are useful in diagnosis. Thus, 
if the gastric balloon is in place, it should occlude the portal 
blood supply to the esophageal and gastric varices and stop the 
bleeding. If bleeding does not stop, and the lavage of the stom- 
ach beyond the balloon reveals continued bleeding, it can be 
safely assumed that the blood loss is not from the varices and is 
probably from peptic ulcer or gastritis. Unfortunately, massive 
gastrointestinal bleeding that is not from bleeding varices may 
occur in a sizable proportion of patients with cirrhosis. Neverthe- 
less, insertion of the tube is such prompt treatment for bleeding 
varices in most instances, and is of such great diagnostic aid, that 
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it should be used in the first instance in most cases unless there 
is good evidence that the bleeding is not from varices but from 
another lesion not amenable to therapy by intubation and tam- 
ponade. This matter requires expert judgment, as does the 
further care of the patient once the tube is inserted and the 
bleeding has stopped. 

When the bleeding has stopped, active measures are taken to 
remove as much blood from the stomach as possible by lavage. 
Following this, if the patient is well enough, an effort is made 
to “clean” the gastrointestinal tract: magnesium sulfate is 
instilled into the stomach (in usual dose; e.g., 15 cc.) as a 
cathartic, and enemas are used. Neomycin (or other suitable 
antibiotics *) must then be given by the stomach tube in an 
effort to reduce the bacterial flora which act upon the blood and 
other protein materials in the intestine with the production in 
the lumen of ammonia and presumably nitrogenous substances. 
Feeding may be begun then by stomach tube which should be 
protein free for the first 24 or 48 hours or until it is evident that 
hepatic coma will not ensue. The simplest protein-free fluid is a 
starch hydrolysate + in sufficient amounts to provide the indi- 
vidual’s caloric and water requirements. In the absence of ascites 
and edema, sodium need not be restricted, but when present, 
fluid intake must be watched carefully and sodium omitted. 
When evidences of hepatic coma have not appeared or appear to 
be under control and the bleeding problem has stopped, feeding 
may be begun with milk (sodium restricted if necessary), but 
should be undertaken gradually. 

The tube should be left in place, when effective, for about 
24 to 36 hours after the bleeding has stopped and then the bal- 
loon should be gradually deflated and again the tube left in 
place for another 6 to 12 hours. If then bleeding has not re- 
curred, the tube can be removed gently. 

Once bleeding has stopped and the tube has been removed, 
feeding may be begun with simple foods, such as milk and the 
like. Gradual increases in food intake may be undertaken then. 
If bleeding has been stopped by the insertion of the tube and 


* See treatment of hepatic coma. 
+ We have used Dexin® (Burroughs-Wellcome Co., Tuckahoe, N.Y.) 
with success. ‘ 
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inflation of the balloons, and if subsequent gastrointestinal x-ray 
study and esophagoscopy have revealed varices and fail to reveal 
other causes for bleeding, one can assume fairly safely that the 
bleeding was from varices. Elective portacaval anastomosis may 
then be considered as a means of reducing portal pressure and 
preventing recurrence of bleeding. The timing of such a major 
surgical operation and, in fact, the decision to operate is a diffi- 
cult medical-surgical decision. The patient must be in reason- 
ably good condition, certainly hemodynamically, if possible 
nutritionally, and with regard to the liver disease, but operation 
should not be delayed for the hope of normal nutrition or marked 
improvement in liver disease. It is now generally assumed that 
portacaval shunt in most instances will prevent further bleeding 
from varices. The operation carries a distinct mortality and mor- 
bidity risk. Creating a large shunt throws most if not all the 
blood from the gastrointestinal tract into the systemic circulation, 
thus presenting to the brain and other tissues the full load of 
ammonium and other possible metabolic poisons. The syndrome 
of early or deep hepatic coma may result. For further discussion 
of this difficult medical-surgical problem of surgery for cirrhosis 
the reader is referred to more extensive reviews on the subject 
(78, 79). 

Hepatic coma.—The treatment of hepatic coma first involves 
prevention, including care in the use of hypnotics, analgesics, 
sedatives and anesthetics, treatment of infection, careful observa- 
tion when ammonium chloride is used as a diuretic or a high- 
protein diet is prescribed, and avoidance of surgical operations 
together with prompt treatment of massive gastrointestinal bleed- 
ing as discussed above (28). 

The patient with cirrhosis and hepatic coma appears to have 
lost or at least had great reduction in many of his homeostatic 
mechanisms. This is particularly true for fluid and electrolyte 
balance, which must be watched carefully by weighing the pa- 
tient daily when possible, by frequent determinations of serum 
sodium, potassium, blood hematocrit, total serum protein, and 
perhaps most important by measuring fluid intake and output 
(including insensible loss and fluid contributed from oxidation 
of what food is administered) and constructing a balance sheet. 
Most patients with hepatic coma have ascites in addition so that 
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sodium must be restricted to 200 mg. or less per day. Fluid in- 
take should be gauged to replace loss only, in spite of oliguria. 
Frequently potassium salt administration may be necessary by 
tube or intravenously, particularly if the serum potassium con- 
centration is well below normal; when it is necessary one should 
always be careful of possible potassium intoxication when urine 
volume is low. 

If the patient is able to take food by mouth, it should be given 
by this route. If not, a tube should be placed in the stomach and 
the food given in this way. The physician is faced with a dilemma 
in feeding a patient with cirrhosis complicated by hepatic coma; 
protein is needed to promote healing with the liver disease and 
improvement in liver function, yet protein sometimes even in 
small quantities may be the exciting cause of hepatic coma or 
may prolong its course. Thus, present day therapy, until some- 
thing better can be shown to be effective, requires that usually 
as soon as definite signs of impending hepatic coma occur and 
certainly with deep coma, all sources of nitrogen, including pro- 
tein, ammonium salts, blood, etc., be eliminated from the gastro- 
intestinal tract. As with gastrointestinal bleeding, the diet will 
consist then only of sufficient starch hydrolysate to supply calories 
together with a source of the recommended allowances of vita- 
mins. Sodium and potassium salts as indicated above may be 
added to this mixture and the fluid intake adjusted. As there is 
good evidence that bacteria in the gastrointestinal tract produce 
ammonia and other possibly toxic nitrogenous substances from 
protein in the gastrointestinal tract, efforts are made to reduce 
their number and activity by the oral administration of anti- 
biotics, the most effective so far reported being neomycin, al- 
though chlortetracycline and tetracycline have had good results. 
With this therapy of protein withdrawal and antibiotics, an effort 
should be made to empty the gastrointestinal tract by the admin- 
istration of magnesium sulfate in usual doses and enemas. 

With this treatment of hepatic coma, that is, “complete pro- 
tein abstinence? oral antibiotics, andej j i 
tract, recovery to a state of consciousness within 24 to 36 hours 
is frequent. If the liver disease is chronic, complete recovery 
from the coma may occur and refeeding with gradually increas- 
ing amounts of protein to tolerance, may be begun shortly with 
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the addition of neomycin if early signs of impending coma ensue. 
Some patients tolerate protein feeding only if antibiotics are 
continued. If the liver disease is progressive, complete recovery 
may not occur and, even though these measures are continued, 
the patient may lapse into coma again and die. 

The use of jntravenous glucose in hepatic coma.is to be recom- 
mended (80). It is a convenient way to supply calories and it 


' may have more specific benefits in intermediary metabolism. 


Intravenous sodium glutamate (81) has been effective, particu- 
larly in patients who have developed coma following gastro- 
intestinal hemorrhage (82). It will usually lower the blood 
ammonia, but all too frequently the patient fails to regain his 
normal state of consciousness. In fact, in our hands the regimen 
of protein withdrawal and oral antibiotics has been far more 
effective than sodium glutamate administration. Experiences 
with intravenous arginine (83), lipoic (thioctic) acid, and other 
specific substances have not been sufficiently studied to warrant 
recommendation of wide usage. Arginine has the advantage that 
glutamate does not in that it can be given without sodium and 
thus does not increase the ascites. Encouraging reports favor 
further critical investigation of this substance. 
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